INTRODUCTION
Under conditions of the financial resources deficit, internal and external investments are significant tools to fasten rates of economic growth and to create a possibility to move to the qualitatively new level of a country's development (Skare & Porada-Rochoń, 2019) .
Specialists of the United Nations Conference on Trade and Development define an increase in the foreign direct investment (FDI) volumes and qualitative transformation of their flows as a key dominant to achieve Millennium Development Goals. Such goals have an obvious social and economic focus, so that is why today the important task for governments of all countries is to set a clear and stable relationship in the investing sphere.
Investments are observed as factors of the technical and technological production renovation, structural shifts in the national economy, an increase in the economic qualitative indicators at the micro and macro levels, a guarantee of a country's macroeconomic stability (Rahimi, 2016; Damoska Sekuloska, 2018; Nazarczuk & Krajewska, 2018; Do & Park, 2018; Špička, 2018) . The formation of the country's favorable investment environment, being under the influence of external and internal factors, is considered to be the basis for investment attractiveness of any country (Cheba & Szopik-Depczyńska, 2017) . One of the biggest destructive factors is the shadow economy (Al-Sadig, 200; Blajer-Gołębiewska & Kos, 2016; Bobenič Hintošová et al., 2018; Kostyuchenko et al., 2018; Leonov et al., 2014; Vasilyeva, 2013 Vasilyeva, , 2016 Vasilyeva, , 2018 .
According to United Nations Office on Drugs and Crime (2018) , the annual amount of money laundering is equal to 2-5% of the world GDP and is said to cause a significant impact on the economic development indicators of a country. It is observed by investors as one of the main threats to effective capital investment.
Thus, the performed analysis shows that there is a great changeability and instability of the FDI volumes in the majority of the analysed countries and updates the necessity to define the most significant factors of impact on them.
Therefore, the main objective of the article is to measure the impact made by some drivers of the shadow economy (SE) on the investment activity in Ukraine and the EU countries. While identifying them, we use statistical methods such as the Shapiro-Wilk test, Spearman's rank correlation, econometric modelling.
The remainder of the article is arranged as follows. In the second section, we analyse the current studies of the shadow economy impact on investment activity in a country. In the third section the shadow economy drivers which have the greatest impact on the demand level at the country's FDI are analysed. In the fourth section, we present a correlation analysis between the volume of capital investment and selected variables. Based on the set dependencies, a mathematic model is built. In section 5, we present our conclusions and suggestions for further research.
LITERATURE REVIEW
The degree of the interrelation between the shadow economy and a country's investment attractiveness has been actively studied by representatives of the world countries' international economic community. The available theoretical and empirical studies have not provided an unambiguous answer to this problem. One of the reasons for such a situation | 29 is the fact that the susceptibility level of a country's investment development indicators from the shadow economy level is defined not only by the objective reasons of their interrelation but also by the economic development stability, the economic security level, investment potential, the existence of an economic or political crisis in the country. On the other hand, there are many scientific works which deal with the determinants of the shadow economy, the correlation level evaluation between general indicators of the shadow economy and direct foreign investment volume. However, nowadays, there are not detailed investigations of the impact made by separate factors of the shadow economy on the investment level and identification of the most influential ones.
Determinants of Shadow Economy
The scientific literature has a great variety of approaches to identify the most influential determinants of the shadow economy, which differ with the impact factors and results of their action degree and directions assessment.
Many authors (Sookram et al., 2009; Williams, & Nadin, 2012 ) studied the shadow economy in terms of its relationship with the labour market. According to Wiseman (2013) , employment problems in the country, high level of unemployment become the reasons for an increase in informal employment. While studying the labour market in Poland, Cichocki and Tyrowicz (2010) made conclusions that on the one hand, the shadow economy factors are taxation disorders at the official labour market, and on the other hand, the absence of the demand for some professions on the official market.
Another factor, observed in terms of the influence in the shadow economy, is the confidence level in the government and good governance. Teobaldelli and Schneider (2013) , confirmed that countries where the fiscal regulation of the economy is carried out on a democratic base, had lower shadow economy.
Based on the examples of foreign experience, Krumplyte (2008) demonstrates that countries with a high tax burden (52-55%) are more competitive and have a small amount of the shadow economy (Sweden, Denmark, Finland) . Countries with a relatively low tax burden (up to 20%) have the shadow economy of over 60% of GDP (Georgia, Mexico).
In general, for most industrial countries the following factors influence the level of the shadow economy (Enste, 2015) : tax burden and excessive contributions of social insurance; frequency and intensity of the regulation of officially recorded economy, extremely strict regulation of the labour market with untimely retirement, growing unemployment rate and limitation of possible work hours per week, which define the search of illegal jobs. Usually, countries with a high level of the shadow economy demonstrate a low level of being ready to pay taxes, defined by corruption, tolerance of the state, and low respect and loyalty to public organisations. Analysing the countries of the Central and Eastern Europe, including the Baltic states, scientists (Schneider, 2007) point to other reasons which specify the shadow economy: incompetence of official institutions (legal acts, bureaucracy, judicial practice); corruption which undermines the confidence in government; weak realisation of legislation, impossibility or unwillingness to protect the property rights; high expenses for business development and burden on business administration; low probability of the fact that it is possible to avoid it if one avoids paying taxes or doing illegal work; extremely high bureaucracy.
The level of the shadow economy in Lithuania during 2000-2011 is explained by such factors as labour power velocity, the volume of the international trade, the private sector crediting and business freedom index. In Estonia and Lithuania, the limitations of the private sector credit are determinant factors which influence the scales of the shadow economy.
Drivers of Shadow Economy and Investment Activities
There are various empirical studies on the link between separate elements in the shadow economy and the investment activities. Some of them have argued that the shadow economy impeded the investment growth. However, there are a lot of studies identifying the shadow economy as an important determinant of the FDI attracted by a country (Wei, 2000; Cleeve, 2008; Al-Sadig, 2007; Asiedu, 2006; Morrissey et al., 2012; Omidie et al., 2017 , Formankova et al., 2018 Nunes et al., 2017) .
According to the first hypothesis, the shadow economy negatively affects the level of social and economic development of a country, distorts the indicators of official statistics and therefore would lead to ineffective macroeconomic policy. Abed and Davoodi (2002) study a negative impact of the shadow economy on the FDI for 24 transition countries.
The similar results of the negative influence, made by corruption, on total FDI in Eastern Europe and the former Soviet Union are provided by Smarzynska and Wei (2000) . Lambsdorff and Cornelius (2000) investigated the negative impact of the shadow economy on FDI for the African countries. They found that corruption deterred FDI more than local investments.
On the other hand, the shadow economy is characterised by a range of positive effects on investment activity in a country. Based on the data of 73 countries, Egger and Winner (2005) made a conclusion that foreign companies being interested in making FDI might use various channels of money laundering, corruption schemes in order to receive special conditions. Abror (2015) analysed the regional effect of shadow economies on FDI for 40 countries divided into four groups (Europe, South & North America, Africa & Middle East, Asia & Oceania) over the period from 1999 to 2009 using a panel data method. He made a conclusion that the European countries have a statistically significant and negative relationship between the SE and FDI. South and North America countries have a statistically significant and positive relationship between them. Janicki (2004) concluded that the trade openness was the most important determinant of FDI for eight EU countries (Bulgaria, the Czech Republic, Estonia, Hungary, Poland, Slovakia, Slovenia, Romania) and Ukraine. The salary level had also a significant influence. The lower it was, the higher interest grew among foreign investors.
Riedl (2009) defined the flowing factors of influence on the direct foreign investments for new EU countries (The Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia): GDP, concentration of the industry and agglomeration had a positive impact, the salary level -negative. For such countries as the Czech Republic, Hungary, Poland, etc., Demirhan (2008) defined that trade openness positively influences FDI, inflation and tax rate -negatively.
A great number of researchers suggests that FDI inflows in the developing economies favourably related to the openness to trade (Zdziarski, Światowiec-Szczepańska, Troilo, & Małys, 2017) . Addison and Heshmati (2003) examined the impact of FDI in almost 50 developing countries using exports and imports as a percentage share of GDP. Their findings indicate that there is a positive and significant relationship between both of them.
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Based on the analysis of the national currency exchange rate against the US dollar and direct foreign investments volume, Udomkerdmongkol et al. (2006) concluded that there was a positive significant relationship between them.
However, taking into account the above variety of impact of the shadow economy drivers on the investment attractiveness level in a country, provided by the differently directed level of their manifestation, by various time horizons, degree of consequences, formation of the mathematic model regarding the factorial features impact on the investment volumes in the country, can be an effective tool to identify the most influential factors and can be the criterion to make decisions while investigating the preventive measures oriented to increase demand and supply on the investment market.
MATERIAL AND METHODS
The study regarding changes of the tendencies in the investment activity indicators in the country and shadow withdrawals of funds through comparison of the changing dynamics regarding Global Foreign Direct Investment Country Attractiveness (GFDICA) and Basel Anti-Money Laundering Index (BAMLI) for the EU countries and Ukraine during 2015-2018 is shown in Figure 1 . 
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GFDICA Index
Basel AML Index A number of countries, among which the United Kingdom, Sweden, Netherlands have high indicators of the investment attractiveness and the worst indicators of Basel AML Index among the analysed countries. Ukraine, as only one country, which is not in the EU, has the worst analysed indicators. Based on the above related literature, in this article we study the degree and nature (positive or negative) of the impact, made by some factor indicators of the shadow economy, on the direct foreign investment level for highly developed countries (EU countries) and those, which try to join the EU (Ukraine).
First, we will analyse the basic static indicators characterising the stability of the analysed indicators -standard deviation, the maximum and minimum value (Table 1) . Within the framework of the research of the demand on the investment market, the regressive equation of dependence between resulting and factorial features can be shown as:
(1) where:
D t -resulting feature of the econometric model, in t-period; d , d -parameters of the regression equation, which are constant values; u -thei-factorial feature of the multiplicative regression model; l -lag, which complies with the i-factorial feature of the model. Based on the above analysis, we will study the impact made by the drivers of the shadow economy in terms of their following groups (Table 2) .
Table 2. Groups of drivers of the shadow economy Group of SE drivers Indicators
Tax system a number of tax payments (u3), the total tax burden on the business (u17) (Melnyk, 2018) ;
Labour system the citizens' incomes volume (u4), the official level of unemployment (u6) (Rausser et al., 2018; , real average salary (u7) (Enste, 2015) , level of the labour migration (u14) (Greco, 2018) ;
The trade openness level of import and export (u15), the foregone earnings for export of goods and services (u24) and payment for import (u12) , which did not come, the volume of public debt (u13), the unregistered outflow of funds (removal of financial resource) (u23);
Banking system weighted average interest rate by all interest-bearing tools (u1), the interest rate for deposits (u9), interest rate for credits (u10), level of the deposit outflow (u16), number of the solvent banks (u21), official exchange rate of UAH in relation to the Euro (u8) (Fernandes, 2018 ); Quality of state regulations level of the legal system efficiency in the arbitrary regulation (u22) (Djalilov, 2015; , index of corruption (u20), level of inflation (u19), ), the yield of government securities at the primary market (u2);
Industry development the quantity of the sold industrial production (u5), the share of the profitable enterprises (u18).
Source: own study.
RESULTS AND DISCUSSION
In order to confirm the hypothesis regarding the link between the shadow economy and FDI, we compare changing tendencies of the given indicators during 2010-2016. The complex analysis of the proper statistic information and determination of the time gaps between the quantitative values of the analysed indicators provide the possibility to obtain the econometric model which is relevant to the real economic system. In order to define the correlation coefficients, let us evaluate the distribution normality of the varying indicator via the Shapiro-Wilk test. The results of calculations, shown in Figure 2 , demonstrate that most indicators have a normal distribution, however, some of them are not subordinated to the normal distribution law.
Figure 2. Evaluation of the distribution normality of indicators by Shapiro-Wilk test
Source: own calculations in Stata 12.
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In order to reveal the link between variables which are not subordinated to the normal distribution law, we calculate the Spearman's correlation coefficient. The results of calculations for indicators are shown in Table 3 . Based on the analysis of the data from Table 3 , it is necessary to point out that within 24 indicators of the impact on the demand level on the investment market, the following groups are defined: indicators, the time period which coincides with the time period of the capital investment, indicators, with lag of 1, 2 and 3 years. The calculations indicate the absence of the essential link between the analysed indicators for time lag 4 years and more. Therefore, we will represent the results of the study with time lag 0-3 years.
Taking into account the results of the third stage we will write the empiric regression equation of the capital investment dependence on the key factors of their formation on the investment market:
Since the multiplicative function is chosen to construct the models, the precondition to implement possibilities of the statistic analysis is to convert the equation to the linear form, i.e. its linearisation through taking the logarithm of the right and left parts, which in terms of the demand analysis is shown in the following way:
Transformation of the obtained data to the linearity on the investment market requires a transformation of the informational base (Table 3 ) to the form of Table 4 .
In order to construct the econometric model, those drivers of the shadow economy are used for which the close correlation is observed during the three years of the study (0.7 and more). For example, since the EU countries do not have a strong link between the capital investment volume and the level of the deposit outflow, the number of the solvent banks, the level of import and export, the foregone earnings for export of goods and services, these indicators are not taken into account in the construction of the model. The obtained results of the performed statistic analysis regarding the dependence of the capital investment level on the significant factors of the demand formation on the investment market are demonstrated in Table 5 . Based on column 2 in Table 5 , we receive a concrete form of the dependence of the capital investment level on the investment market through the following mathematical ratio: 
CONCLUSIONS
In this study, the factorial indicators which have the highest, medium impact and those that practically do not affect the result indicator are identified. The results of the analysis carried out enable to define factors which do not influence the investment activity level in the EU countries and in Ukraine: the official level of unemployment, the official exchange rate of the national currency in relation to the Euro, the interest rate for deposits, the volume of public debt. At the same time, some drivers of the shadow economy, the impact of which differs depending on a country's economic development, are identified. Interest rate for credits, the level of the labour migration do not influence the capital investment volume in Ukraine, whereas for the EU countries the list of such factors is wider, they include the level of import and export, the level of the deposit outflow, the number of solvent banks, the foregone earnings for export of goods and services. The defined factors of the shadow economy which influence the capital investment volume in the country can be the base for further scientific studies to find priority measures to increase a country's investment attractiveness. The results of the performed modelling can be tools to analyse the development of the native investment market by all entities. The state and economic entities, which may be either investors or consumers of the investment resources at once, have the ability operatively to make adjustments to their own strategy, oriented to increase the countries' economic growth and to satisfy | 39 public needs in the case of the state regulation, and in the case of other participants from the investment market -to maximise the profit.
Despite the current limitation of the sample size through the analysis of only Ukraine as a country with an average level of development, which tries to be a member of the EU, that does not let to make general and fundamental conclusions, we prove that some drivers of the shadow economy influence the capital investment volumes of some countries in various ways. However, the reasons for these differences within this research are not analysed. Secondly, we do not consider the fact that for some factors an average correlation can be increasingly caused by the similarity of tendencies regarding the changes in these indicators, but not by the close relationship between them. Thirdly, the sample size is due to the limitation of data for some countries in the world that does not enable to take most factors into account.
The goal of further research may be to define the tightness and nature of the relationship between the analysed factors and to construct a model which considers the synergy effect from the complex influence of the analysed factors, provides the evaluation of the significance level regarding the shadow economy drivers together with other factors of the impact on the capital investment volume in a country.
